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PROBLEM TO BE SOLVED: To provide a semiconductor device where a transistor having different 
thicknesses of a gate insulating film can be formed easily. 

SOLUTION: In a semiconductor device that comprises a plurality of regions A, B set by a semiconductor 
substrate 1 and MISFETs 13, 14 formed on each region A, B respectively and where the thicknesses of 
the gate insulating film of a transistor are different every each region, each gate insulating film 8a, 15 
comprises an upper layer insulating film 8 having the same thickness in each region each other and the 
difference of the thicknesses of the gate insulating films 8a, 15 is formed by changing the thickness of a 
lower silicon oxide film 6. 
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Summary. 

(57) [Abstract] (******) 

[Technical problem] The semiconductor device which can form easily the transistor from which 
the thickness of a gate insulator layer differs is obtained. 

[Means for Solution] two or more fields A and B set as the semiconductor substrate 1 , and each 
fields A and B — the semiconductor device with which it has MISFET 13 and 14 which was alike, 
respectively and was formed, and the thickness of the gate insulator layer of a transistor differs 
for every field — setting Each gate insulator layers 8a and 15 are equipped with the upper 
insulator layer 8 which has the same thickness mutually in each field, change the thickness of 
the lower layer silicon oxide 6, and form the difference in the thickness of the gate insulator 
layers 8a and 1 5. 



[Translation done.] 
(a) 



. i-J u 








— 




V////A 










\ 



< b > A B 



10 6 10 



8a.15:f-H|fe»K 

13 : SKDMISFET 

14 : S20)MISFET 



[Translation done.] 
* NOTICES * 



file://C:¥Documents%20and%20Settings¥takeuchis¥My%20Documents¥JPOEn¥JP... 2003/08/05 



JP-A-2002-1 64439 



3/13 s<— v 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by changing and forming the thickness of the 
silicon oxide which is equipped with the upper insulator layer and forms the difference in the 
thickness of the above-mentioned gate insulator layer in the lower layer of the above-mentioned 
upper insulator layer characterized by providing the following. Two or more fields set as the 
semiconductor substrate. In the semiconductor device with which it has the transistor formed in 
each above-mentioned field, respectively, and the thickness of the gate insulator layer of the 
above-mentioned transistor differs for every above-mentioned field, each above-mentioned gate 
insulator layer is set to each above-mentioned field, and it is the same thickness mutually. 
[Claim 2] The semiconductor device according to claim 1 characterized by not equipping the 
lower layer of the upper insulator layer with the silicon oxide in any one field among two or more 
fields. 

[Claim 3] The semiconductor device according to claim 1 characterized by equipping the lower 
layer of the upper insulator layer of all the gate insulator layers of two or more fields with a 
silicon oxide. 

[Claim 4] A silicon oxide is a semiconductor device according to claim 1 to 3 characterized by 
changing by the thermal oxidation film. 

[Claim 5] The upper insulator layer is a semiconductor device according to claim 1 to 4 
characterized by changing by the film with a dielectric constant higher than a silicon oxide. 
[Claim 6] The upper insulator layer is a semiconductor device according to claim 5 characterized 
by changing by either the PZT film, the BST film, the oxide film of Ta, Hf, Zr, aluminum, and Ti or 
the acid nitride. 

[Claim 7] In the manufacture method of a semiconductor device that the thickness of the gate 
insulator layer of the above-mentioned transistor differs from two or more fields set up on the 
semiconductor substrate, and the transistor formed in each above-mentioned field, respectively 
for every above-mentioned field The 1st process which forms a silicon oxide for formation of the 
gate insulator layer of each above-mentioned transistor by the oxidizing [ thermally ] method on 
the above-mentioned semiconductor substrate, The 3rd process which uses the 2nd process of 
a wrap, and the above-mentioned resist as a mask for the field of an inner request of each 
above-mentioned field in a resist, and removes the above-mentioned silicon oxide, The 
manufacture method of the semiconductor device characterized by carrying out at the process 
which repeats the above 1 st, the 2nd, and the 3rd process successively until it becomes the 
thickness from which the thickness of the above-mentioned silicon oxide differs for every 
above-mentioned field, and the process which forms the gate insulator layer from which the 
upper insulator layer is formed and thickness differs for every above-mentioned field on the 
above-mentioned semiconductor substrate. 

[Claim 8] The manufacture method of the semiconductor device according to claim 7 
characterized by forming the upper insulator layer by the film with a dielectric constant higher 
than a silicon oxide. 

[Claim 9] The upper insulator layer is the manufacture method of the semiconductor device 
according to claim 8 characterized by forming by either the PZT film, the BST film, the oxide film 
of Ta, Hf, Zr, aluminum, and Ti or the acid nitride. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is equipped with two or more 
transistors which have for example, MISFET structure, and relates to the manufacture method of 
of the semiconductor device and semiconductor device which can form easily the transistor from 
which the thickness of a gate insulator layer differs. 
[0002] 

[Description of the Prior Art] Highly efficient-ization of a semiconductor device progresses and 
the element of a different function in the same semiconductor chip has come to be formed. In 
such a case, the transistor from which the thickness of a gate insulator layer differs is formed in 
the same chip, and the transistor from which a property differs is formed. Specifically, the silicon 
oxide of multiple-times almsgiving and different thickness has been formed in a predetermined 
field for thermal oxidation. 

[0003] On the other hand, detailed-ization of a semiconductor device was progressed and thin 
film-ization of the gate insulator layer which changes in the silicon oxide in MISFET has been 
required. However, thin film-ization of the gate insulator layer which changes in a silicon oxide 
has the problem that a leakage current increases between a gate electrode and a semiconductor 
substrate. It changes to the silicon oxide conventionally used for the gate insulator layer to the 
device after 100nm in such a situation, and a dielectric constant is larger than a silicon oxide, for 
example, use of oxide films, such as PZT, BST, and Ta, Hf, Zr, aluminum, Ti, an acid nitride, etc. 
is considered. 

[0004] Drawing 5 and drawing 6 are the cross sections having shown the manufacture method of 
the conventional semiconductor device. The manufacture method of the conventional 
semiconductor device is explained based on each drawing. Two or more fields are set as the 
semiconductor substrate 101, a transistor is formed in each field, respectively, the 
semiconductor device formed here is formed so that the thickness of a gate insulator layer may 
differ for every field, and it is formed so that the properties of the transistor for every field may 
differ. 

[0005] First, on the semiconductor substrate 101, a silicon oxide is formed in 15nm of thickness 
by for example, the oxidizing [ thermally ] method or CVD, and the 1st mask film 102 is formed. 
Next, on the 1st mask film 102, a silicon nitride is formed in 200nm of thickness by CVD, and the 
2nd mask film 103 is formed. Next, by photoengraving process and the etching method, 
patterning of the 2nd mask film 103, the 1st mask film 102, and the semiconductor substrate 101 
is carried out, for example, the trench 104 with a depth of 300nm is formed ( drawing 5 (a)). 
[0006] Next, the 1st insulator layer 105 is formed by the oxidizing [ thermally ] method or CVD, 
and the 1st insulator layer 105 is ground up to the 2nd mask film 103 upper surface by the 
grinding method ( drawing 5 (b)). Next, the 1st insulator layer 105 is **********ed by the 
etching method, thickness is reduced, and it considers as the semiconductor substrate 101 and 
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an abbreviation same side. Then, the 1st mask film 102 and the 2nd mask film 103 are removed 
( dravying 5 (c)X Next, by CVD or PVD, as compared with a silicon oxide, for example, a dielectric 
constant is high, an oxide film or acid nitrides, such as a PZT (abbreviated name of PZT) film, a 
BST (abbreviated name of strontium-titanate barium) film, and ** Ta, Hf t Zr, aluminum, and Ti, 
are formed in 5-20nm of thickness, and the 1st insulator layer 106 is formed ( drawing 6 (a)). 
[0007] Next, it forms so that the 1st field A of a request of the resist film 107 may be covered 
with a photo-engraving process. Next, the 1st insulator layer 106 of the 2nd field B which is not 
covered by the resist film 107 is removed ( drawing 6 (b)). Next, the resist film 107 is formed by 
the ashing method etc., and the 2nd insulator layer 108 with a high dielectric constant is formed 
by CVD after removal ( drawing 6 (c)). The following forms contest polysilicon, silicide, a metal 
membrane, metal nitrides, or these cascade screens CVD or PVD by the well-known method, 
and forms the gate electrode 109 by photoengraving process and the etching method. 
[0008] Next, As, P, B, and BF2 grade are poured in one E13 to 1E14-/cm2 with ion-implantation, 
and the 1st impurity diffusion layer 1 10 is formed. Next, an insulator layer, for example, a silicon 
oxide, silicon nitrides, or these cascade screens are formed 20-1 OOnm of thickness by CVD, it 
********** s and a sidewall 111 is formed. Next, E16/1E15-12 [ cm ] </SUP> pouring of As, P, 
B, and BF2 grade is done with ion-implantation, and the 2nd impurity diffusion layer 1 12 is 
formed. 

[0009] Thus, the 1st and 2nd MISFET(s) 1 13 and 1 14 are formed ( drawing_6 (d)). And the gate 
insulator layer 1 15 of 1st MISFET1 13 is formed by the 1st insulator layer 106 and the 2nd 
insulator layer 108, and gate insulator layer 108a of 2nd MISFET1 14 is formed by the 2nd 
insulator layer 108. Therefore, the 1st MISFET1 13 and 2nd MISFET1 14 which are formed in the 
1 st field A and the 2nd field B, respectively can be formed as that from which the thickness of a 
gate insulator layer differs, respectively, and the property of a transistor differs. 
[0010] 

[Problem(s) to be Solved by the Invention] When the transistor which has the gate insulator 
layer from which thickness differs using an insulator layer with a high dielectric constant 
compared with a silicon oxide by CVD etc. was formed according to the conventional 
semiconductor device of the former constituted as mentioned above, there was a trouble that it 
became difficult to have to form the gate insulator layer of a thick portion at the membrane 
formation process by 2 times of the CVC methods, and to form in predetermined thickness with 
a sufficient precision that it is easy to receive the change factor of a process. 
[0011] This invention aims at acquiring the manufacture method of of the semiconductor device 
and semiconductor device which can form easily the transistor from which a property differs, 
without having been made in order to cancel the above troubles, and an electrical property 
deteriorating. 
[0012] 

[Means for Solving the Problem] In the semiconductor device with which the semiconductor 
device of the claim 1 concerning this invention is equipped with two or more fields set as the 
semiconductor substrate, and the transistor formed in each field, respectively, and the thickness 
of the gate insulator layer of a transistor differs for every field Each gate insulator layer is 
equipped with the upper insulator layer which has the same thickness mutually in each field, and 
changes and forms the thickness of the silicon oxide which forms the difference in the thickness 
of a gate insulator layer in the lower layer of the upper insulator layer. 

[0013] Moreover, the semiconductor device of the claim 2 concerning this invention does not 
equip the lower layer of the upper insulator layer with the silicon oxide in any one field among 
two or more fields in the claim 1. 

[0014] Moreover, the semiconductor device of the claim 3 concerning this invention equips the 
lower layer of the upper insulator layer of all the gate insulator layers of two or more fields with 
a silicon oxide in a claim 1. 

[0015] Moreover, the semiconductor device of the claim 4 concerning this invention is set in any 
of a claim 1 or a claim 3, and a silicon oxide changes by the thermal oxidation film. 
[0016] Moreover, in the semiconductor device of the claim 5 concerning this invention, in either 
a claim 1 or the claim 4, the upper insulator layer consists of a silicon oxide by the film with a 
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high dielectric constant. 

[0017] Moreover, in the semiconductor device of the claim 6 concerning this invention, in a claim 
5, the upper insulator layer changes by either the PZT film, the BST film, the oxide film of Ta, Hf, 
Zr, aluminum, and Ti or the acid nitride. 

[0018] Moreover, the manufacture method of the semiconductor device of the claim 7 
concerning this invention and two or more fields set up on the semiconductor substrate, In the 
manufacture method of a semiconductor device that the thickness of the gate insulator layer of 
a transistor differs from the transistor formed in each field, respectively for every field The 1st 
process which forms a silicon oxide for formation of the gate insulator layer of each transistor by 
the oxidizing [ thermally ] method on a semiconductor substrate, The 3rd process which uses 
the 2nd process of a wrap, and a resist as a mask for the field of an inner request of each field 
in a resist, and removes a silicon oxide, It carries out at the process which repeats the 1st, the 
2nd, and the 3rd process successively until it becomes the thickness from which the thickness 
of a silicon oxide differs for every field, and the process which forms the gate insulator layer 
from which the upper insulator layer is formed and thickness differs for every field on a 
semiconductor substrate. 

[0019] Moreover, in the manufacture method of the semiconductor device of the claim 8 
concerning this invention, and a claim 7, the upper insulator layer is formed by the film with a 
dielectric constant higher than a silicon oxide. 

[0020] Moreover, in the manufacture method of the semiconductor device of the claim 9 
concerning this invention, and a claim 8, the upper insulator layer is formed by either the PZT 
film, the BST film, the oxide film of Ta, Hf, Zr, aluminum, and Ti or the acid nitride. 
[0021] 

[Embodiments of the Invention] The gestalt of implementation of this invention is explained 
below gestalt 1. of operation. Drawing J[ or drawin g 3 is the cross section showing the 
manufacture method of the semiconductor device of the gestalt 1 implementation this invention. 
Based on each drawing, the manufacture method of the semiconductor device of the gestalt 1 
implementation this invention is explained. Two or more fields are set as the semiconductor 
substrate 1, a transistor is formed in each field, respectively, the semiconductor device formed 
here is formed so that the thickness of a gate insulator layer may differ for every field, and it is 
formed so that the properties of the transistor for every field may differ. 
[0022] First, like the conventional case, on the semiconductor substrate 1, a silicon oxide is 
formed in 15nm of thickness by for example, the oxidizing [ thermally ] method or CVD, and the 
1st mask film 2 is formed. Next, on the 1st mask film 2, a silicon nitride is formed in 200nm of 
thickness by CVD, and the 2nd mask film 3 is formed. Next, by photoengraving process and the 
etching method, patterning of the 2nd mask film 3, the 1st mask film 2, and the semiconductor 
substrate 1 is carried out, for example, the trench 4 with a depth of 300nm is formed ( drawing 1 
(a)). 

[0023] Next, the 1st insulator layer 5 is formed by the oxidizing [ thermally ] method or CVD, and 
the 1st insulator layer 5 is ground up to the 2nd mask film 3 upper surface by the grinding 
method ( drawingj (b)). Next, the 1st insulator layer 5 is **********ed by the etching method, 
thickness is reduced, and it considers as the semiconductor substrate 1 and an abbreviation 
same side. Then, the 1st mask film 2 and the 2nd mask film 3 are removed ( drawing 1 (c)). Next, 
the semiconductor substrate 1 top is oxidized by the oxidizing [ thermally ] method, for example, 
the silicon oxide 6 whose thickness is 1.5-3nm is formed ( drawing 2 (a)). 

[0024] Next, it forms so that the 1st field A of a request of the resist film 7 may be covered with 
a photo-engraving process ( drawing 2 (b)). Next, the silicon oxide 6 of the 2nd field B which is 
not covered by the resist film 7 is removed. Next, the resist film 7 is removed by the ashing 
method etc. ( drawjng 2 (c)X Next, by CVD, for example, a dielectric constant is higher than a 
silicon oxide, an oxide film or acid nitrides, such as a PZT film, a BST film, and Ta, Hf, Zr, 
aluminum, Ti, are formed in 10~20nm of thickness, and the upper insulator layer 8 is formed 
( drawing 3 (a)). 

[0025] The following forms contest polysilicon, silicide, a metal membrane, metal nitrides, or 
these cascade screens CVD by the well-known method, and forms the gate electrode 9 by 
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photoengraving process and the etching method. Next, As, P, B, and BF2 grade are poured in one 
E13 to 1E14-/cm2 with ion-implantation, and the 1st impurity diffusion layer 10 is formed. 
[0026] Next, an insulator layer, for example, a silicon oxide, silicon nitrides, or these cascade 
screens are formed 20-1 OOnm of thickness by CVD, it **********s and a sidewall 1 1 is formed. 
Next, As, P, B, and BF2 grade are poured in one E15 to 1E16-/cm2 with ion-implantation, and 
the 2nd impurity diffusion layer 12 is formed. 

[0027] Thus, the 1st and 2nd MISFET(s) 13 and 14 are formed ( drawing 3 (d)). And the gate 
insulator layer 15 of 1st MISFET13 is formed by the silicon oxide 6 and the upper insulator layer 
8, and gate insulator layer 8a of 2nd MISFET14 is formed only by the upper insulator layer 8. 
[0028] Thus, if the insulator layer which has a different dielectric constant is made into a 
laminated structure, in a gate insulator layer, capacity will be combined in series. If area of the 
gate electrode which counters a channel is set to S, the dielectric constant of each insulator 
layer is set to epsilonl and epsilon2, respectively and thickness of each insulator layer is set to 
dl and d2 from this, the capacity of the capacitor which consists of these cascade screens will 
serve as 2.S/(epsilonld2+epsilon2d1) of epsilon l-epsilon. 

[0029] Therefore, even when thickness dl of an insulator layer with a high dielectric constant is 
made into constant value, the capacity between the gate and a channel can be changed by 
changing d2. Thus, even if the formation thickness of an insulator layer with a high dielectric 
constant is fixed, the thickness of an efficiency gate insulator layer is changeable because a 
dielectric constant changes thickness for the small good silicon oxide of thickness-control 
nature for every field. 

[0030] From the above thing, the thickness of a gate insulator layer differs, respectively and the 
1st MISFET1 3 and 2nd MISFET14 which are formed in the 1st field A and the 2nd field B, 
respectively can form the property of a transistor as a different thing. 

[0031] By change of the thickness of the silicon oxide by which the thickness-control method is 
established, the semiconductor device of the gestalt 1 of the operation constituted as mentioned 
above determines the capacity between the gate and a channel, and since it can form the 
transistor from which a property differs, it can determine the performance of a transistor in 
which properties differ with a sufficient controllability. Moreover, the formation process of an 
insulator layer with a high dielectric constant with a high production cost can be managed at 
once, and can minimize an increase in cost. 

[0032] Although the gestalt 1 of the gestalt 2. above-mentioned implementation of operation 
explained the example equipped with the field which has the gate insulator layer which is not 
equipped with the silicon oxide, it is not restricted to this, you may make it equip all the gate 
insulator layers with a silicon oxide, and the example is explained below. 
[0033] Drawing 4 is the cross section having shown the manufacture method of the 
semiconductor device of the gestalt 2 implementation this invention. Based on drawing, the 
manufacture method of the semiconductor device of the gestalt 2 operation is explained. First, 
through the same process as the gestalt 1 of the above-mentioned implementation, as shown in 
drawin g 2 (c), the silicon oxide 6 of the 2nd field B is **********ed to the 1st field A, and a 
silicon oxide 6 is formed in it. 

[0034] Next, the 2nd silicon oxide 16 which changes in 0.5-1. 5nm thickness is again formed by 
the oxidizing [ thermally ] method on the semiconductor substrate 1 ( drawing 4 (a)). Next, by 
CVD, for example, a dielectric constant is higher than a silicon oxide, an oxide film or acid 
nitrides, such as a PZT film, a BST film, and Ta, Hf, Zr, aluminum, Ti, are formed in 10-20nm of 
thickness, and the upper insulator layer 8 is formed ( drawing 4 (b)). 

[0035] The following forms contest polysilicon, silicide, a metal membrane, metal nitrides, or 
these cascade screens CVD by the same method as the gestalt 1 of the above-mentioned 
implementation, and forms the gate electrode 9 by photoengraving process and the etching 
method. Next, As, P, B, and BF2 grade are poured in one E13 to 1E14-/cm2 with ion- 
implantation, and the 1st impurity diffusion layer 10 is formed. 

[0036] Next, an insulator layer, for example, a silicon oxide, silicon nitrides, or these cascade 
screens are formed 20-1 OOnm of thickness by CVD, it ********** s and a sidewall 1 1 is formed. 
Next, As, P, B, and BF2 grade are poured in one E15 to 1E16-/cm2 with ion-implantation, and 
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the 2nd impurity diffusion layer 1 2 is formed. 

[0037] Thus, the 1st and 2nd MISFET(s) 17 and 18 are formed ( drawing 4 (c)). And the gate 
insulator layer 19 of 1st MISFET17 is formed by the silicon oxide 6, the 2nd silicon oxide 16 t and 
the upper insulator layer 8, and the gate insulator layer 20 of 2nd MISFET18 is formed by the 
2nd silicon oxide 16 and upper insulator layer 8. 

[0038] From the above thing, the thickness of a gate insulator layer differs, respectively and the 
1st MISFET17 and 2nd MISFET18 which are formed in the 1st field A and the 2nd field B, 
respectively can form the property of a transistor as a different thing. 
[0039] since the semiconductor device of the gestalt 2 of the operation constituted as 
mentioned above forms the silicon oxide on a semiconductor substrate not to mention doing so 
the same effect as the gestalt 1 of the above-mentioned implementation, it can perform 
interface control of a semiconductor substrate and can attain highly efficient-ization of a 
transistor compared with the case where the upper insulator layer formed in the upper part is 
directly formed in the semiconductor substrate up 

[0040] In addition, although the case where two fields existed the field on a semiconductor 
substrate was explained to the example in the gestalt of each above-mentioned implementation 
If the number of times of formation of a silicon oxide is increased and the thickness of a silicon 
oxide is changed for every field even if it is not restricted to this and three or more fields exist, 
being able to form like the gestalt of each above-mentioned implementation, and doing the same 
effect so cannot be overemphasized. 
[0041] 

[Effect of the Invention] As mentioned above, according to the claim 1 of this invention, have 
two or more fields set as the semiconductor substrate, and the transistor formed in each field, 
respectively, and it sets to the semiconductor device with which the thickness of the gate 
insulator layer of a transistor differs for every field. Since the thickness of the silicon oxide 
which each gate insulator layer is equipped with the upper insulator layer which has the same 
thickness mutually in each field, and forms the difference in the thickness of a gate insulator 
layer in the lower layer of the upper insulator layer is changed and formed The thickness of a 
gate insulator layer becomes possible [ offering the semiconductor device which can be changed 
certainly ]. 

[0042] moreover — according to the claim 2 of this invention — a claim 1 — setting — two or 
more fields — inner — in any one field, since the lower layer of the upper insulator layer is not 
equipped with the silicon oxide, it becomes possible to offer the semiconductor device which can 
be formed at a few process 

[0043] Moreover, according to the claim 3 of this invention, in a claim 1, since the lower layer of 
the upper insulator layer of all the gate insulator layers of two or more fields was equipped with 
the silicon oxide, it becomes possible to offer the semiconductor device which can perform 
highly efficient-ization of a transistor. 

[0044] Moreover, according to the claim 4 of this invention, it becomes possible any of a claim 1 
or a claim 3, or to offer the semiconductor device which can change the thickness of a gate 
insulator layer easily, since it sets and a silicon oxide changes by the thermal oxidation film. 
[0045] Moreover, according to the claim 5 of this invention, in either a claim 1 or the claim 4, 
since it consists of a silicon oxide by the film with a high dielectric constant, the upper insulator 
layer becomes possible [ offering the semiconductor device which can obtain easily the gate 
insulator layer which has a request property ]. 

[0046] Moreover, according to the claim 6 of this invention, in a claim 5, since it changes by 
either the PZT film, the BST film, the oxide film of Ta, Hf, Zr, aluminum, and Ti or the acid nitride, 
the upper insulator layer becomes possible [ offering the semiconductor device which can obtain 
certainly the gate insulator layer which has a request property ]. 

[0047] Moreover, according to the claim 7 of this invention, it sets to the manufacture method of 
a semiconductor device that the thickness of the gate insulator layer of a transistor differs from 
two or more fields set up on the semiconductor substrate, and the transistor formed in each 
field, respectively for every field. The 1st process which forms a silicon oxide for formation of 
the gate insulator layer of each transistor by the oxidizing [ thermally ] method on a 
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semiconductor substrate, The 3rd process which uses the 2nd process of a wrap, and a resist as 
a mask for the field of an inner request of each field in a resist, and removes a silicon oxide, 
Since it carries out at the process which repeats the 1st, the 2nd, and the 3rd process 
successively, and the process which forms the gate insulator layer from which the upper 
insulator layer is formed and thickness differs for every field on a semiconductor substrate until 
it becomes the thickness from which the thickness of a silicon oxide differs for every field The 
thickness of the gate insulator layer for every field becomes possible [ offering the manufacture 
method of the semiconductor device which can be changed certainly ]. 
[0048] Moreover, according to the claim 8 of this invention, in a claim 7, since the upper 
insulator layer is formed by the film with a dielectric constant higher than a silicon oxide, it 
becomes possible to offer the manufacture method of the semiconductor device which can form 
easily the gate insulator layer which has a request property. 

[0049] Moreover, according to the claim 9 of this invention, in a claim 8, since it forms by either 
the PZT film, the BST film, the oxide film of Ta, Hf, Zr t aluminum, and Ti or the acid nitride, the 
upper insulator layer becomes possible [ offering the manufacture method of the semiconductor 
device which can form certainly the gate insulator layer which has a request property ]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the manufacture 
by the gestalt 1 of implementation of this invention. 
[Drawing 2] It is the cross section showing the manufacture 
by the gestalt 1 of implementation of this invention. 
[Drawing 3] It is the cross section showing the manufacture 
by the gestalt 1 of implementation of this invention. 
[Dr awin g 4] It is the cross section showing the manufacture 
by the gestalt 2 of implementation of this invention. 
[Drawing 5] It is the cross section showing the manufacture 
semiconductor device. 

[Drawing 6] It is the cross section showing the manufacture 
semiconductor device. 
[Description of Notations] 
1 A semiconductor substrate, 6 A silicon oxide, 7 A resist film, 8 The upper insulator layer, 8a, 
15, 19, 20 13 A gate insulator layer, 17 14 The 1st MISFET, 18 The 2nd MISFET, 16 The 2nd 
silicon oxide, A The 1st field, B The 2nd field. 



method of the semiconductor device 
method of the semiconductor device 
method of the semiconductor device 
method of the semiconductor device 
method of the conventional 
method of the conventional 
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DRAWINGS 



[Drawing 1 ] 




1 : 



[Drawing 2] 



file://C:¥Documents%20and%20Settings¥takeuchis¥My%20Documents¥JPOEn¥JP... 2003/08/05 



JP-A-2002-1 64439 



11/13 ^— v 




6 : WMIttt 



(b) 




5 4 6 7 , 
1 \ ) 5 + » 4 



SSSSSS 



B : ^20)ffl« 




[Drawing 3] 
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